Background: Computer-based testing (CBT) is gaining in popularity in educational settings, and students seem more inclined to take tests delivered via computers. This study aimed at examining factors affecting CBT.
Background
Technology plays a crucial role in facilitating teaching/learning process. Thus, many more sophisticated types of technology have been developed recently. Over the past three decades, technology has made significant inroads into educational settings (1) (2) (3) . Technology may affect the ways of thinking, decision making, teaching, and learning processes, curriculum development, materials production, as well as evaluation of teaching and learning (4) .
The introduction of technology into curriculum development has led to a distinction between "informationage mindset" and "industrial-age mindset" (5) , which implies that language learners learning in the information age may think, understand, perceive, and apply things differently from those in the industrial age. By implication, language learners send and receive information by using more sophisticated modes of technology, including the computer and the Internet. Therefore, it seems so natural that the generation belonging to this era prefers to receive and send any kind of information and messages through the Internet, preferring computers to exam sheets (6) .
One of the applications of technology for educational settings is the use of technology to deliver tests to students (7) . Researchers are currently using computers to develop, administer, and score tests. Students sit at their computers and take the tests. This is known as computer-based testing (CBT) (8) . The results of previous research have shown that CBT results in test takers' increased self-confidence and a sense of personal identity (7) . However, factors contributing to CBT among medical language learners have not been examined in the Iranian setting. In this study, we explore the factors which may affect CBT among medical language learners at Qazvin University of Medical Sciences.
Information and communications technology (ICT) has found its way into educational systems (9, 10) . Technology has been regarded as a lever of change in educational systems. Thus, a growing increase in the use of computers for testing purposes in higher education levels has attracted the attention of educators (11) . In fact, computerized testing has begun to be common and implemented in large-scale testing (12) .
CBT offers a number of advantages. One of the advantages includes "flexibility in time and space, immediate scoring and feedback, and cost-effectiveness" (9) . CBT also has many privileges for teachers and students. For example, teachers can grade the exam papers and post the scores immediately on line, thereby saving time. Students can study their exam sheets as a reference whenever they like and learn from them. In addition, there would be more Copyright © 2016, Shiraz University of Medical Sciences. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly cited. transparency and accuracy, and students can also use their previous computer-based knowledge and skills during the exams (4, 13) . CBT also plays a pivotal role in reducing greenhouse gases through cutting fewer trees for paper production, resulting in a cleaner environment (14) .
The number of test methods employed in higher education levels to measure academic progress exceeds fifty, ranging from paper-and-pencil to various computer-based tests (15) . Examples of shifting from paper-and-pencil tests to computer-based tests include entrance exams in postsecondary education, psychology, medicine, and computer programming (13) (14) (15) . There have been many kinds of comparisons and contrasts between computer-and paperbased testing for more than two decades (16) . However, they did not imply that one is preferred to the other (17) .
Prior to 1992, studies on CBT concentrated on traditional outcome measures (18, 19) . The findings from these studies revealed that reading from a computer screen was 20% to 30% slower than that from an exam sheet, accuracy was lower, and comprehension was poorer (19) . The findings also revealed that using computers was more timeconsuming, language learners were more anxious when using computers and their computer literacy level was low. However, other studies have pointed to the advantages of CBT, including richness in graphical and dynamic presentation of the test contest (20) .
User characteristics were also considered of great importance. Some users get used to new methods more easily and much faster, while some others find themselves lost when encountering new situations. However, the quality of images presented to the reader can have a very imperative role in this regard. Clear presentation without flicker can provide good images (18) (19) (20) .
Other studies (20) (21) (22) have concentrated on another important issue: the score equivalency. Since individual psychometric assessments are time-consuming and require much concentration and attention on behalf of test-givers and test-takers, CBT can be regarded as an acceptable alternative to the paper-based testing (13) . However, switching from paper-and-pencil testing to computerized testing may change the psychometric features of the test in terms of speed and difficulty. With CBT, tests would be speeded and more difficult to answer (23, 24) . CBT is very helpful in administrative and interpretive domains. It determines whether the test-takers understand the task (25, 26) . Green also regards computers as something accepted and welcomed by the young and a "boon" in testing the handicapped; the deaf and near blind people can enlarge the print and the letter sizes as much as they need (26) .
Post-1992 research emphasized ICT in education in different fields of teaching such as presenting the course to students (27) . Due to the inclusion of ICT in education, it is required to re-consider and rethink, modify or change the traditional testing methods (28) . This is considered a giant step bringing about a revolution in test methods in educational contexts (28, 29) .
According to Bodmann and Robinson, CBT offers several advantages over traditional paper-based testing. Technology-based testing provides opportunities to measure complex forms of knowledge and reasoning, which is not possible to assess through traditional methods (30) . The link between observation and interpretation through CBT makes it possible to score and interpret multiple aspects of student performance on a wide range of tasks, comparing the results against profiles that have interpretive value (31) .
Recently, some studies have been conducted to evaluate the effectiveness of CBT compared to paper-and-pencil testing. The findings have shown that CBT is more motivating (32) . A comparison was made between paper-, and computer-based L2 reading achievement tests. Alamiri also investigated the relationship between several factors such as computer familiarity, computer attitude, and testing mode preference on students' performance. The results indicated that computer familiarity and computer attitude did not have any significant effect on the overall students' performance on computer-based tests (33) .
Among important factors, computer anxiety has been cited as a disadvantage, but computer familiarity and experience have been regarded as advantages (34) . However, a direct association was found between increasing computer literacy and decreasing anxiety. Those students who had prior academic attainment, used e-mails and browsed on the Internet, and used computers less anxiously were more successful (13, 19, 34) . Studies have also indicated that even students with rather limited computer knowledge and skills accepted the method and preferred CBT to paper-based testing (26, 31, 35) .
On the other hand, some other studies are concerned with the major inhibitors to the adoption of educational technology (36) (37) (38) . Researchers and academics sometimes face problems developing technology skills, implementing technology, and maintaining the courseware. They usually find it pressuring and time consuming (39) (40) (41) (42) . Moreover, short life cycles and constant need for being upto-date keep them busy and distract their concentration (42) .
To sum up, as the above review of the literature shows, prior to 1990s, paper-based tests were preferred to computer-based tests. However, as Green noted, computers were becoming more common and more popular (26) . Therefore, a move away from paper-based testing to computer-based testing has become common since mid-1990s (26, 41 (17, 19) . This study, therefore, aimed to explore the factors which might affect using an online language test among medical language learners in the Iranian context. The following research question, therefore, was formulated to explore the factors contributing to CBT:
What are the factors which may affect CBT among Iranian medical language learners?
Methods
Two hundred and sixty-four male and female undergraduate medical students at Qazvin University of Medical Sciences participated in the present study in 2016. The participants were conveniently selected from different fields of study in medicine. They were between 19 and 26 years of age, with a mean age of 23.15. The participants came from different cities of Iran and spoke different languages, including Persian, Turkish, and Kurdish. They had the experience of attending English language classes, but none of them had the experience of living in an English-speaking country. All the participants were provided with adequate information about the nature and reasons of the study, and were told in advance that the information provided by them would be kept confidential. The students were met outside of their classes in the university, and were kindly asked to cooperate with the lead researcher to complete the questionnaires. Those who agreed to fill out the questionnaires were supplied with a questionnaire and a pen. Because they were busy and did not have enough time to complete the questionnaires, they were asked to provide the lead researcher with their mobile phone number so that he would contact them to return the completed questionnaires.
Because the medical language learners' attitudes were going to be assessed towards CBT, a researcher-made questionnaire was used. The 5-point questionnaire included 27 items, and response categories ranged from strongly agree (5) to strongly disagree (1) . The validity of the questionnaire was confirmed through reviewing previous studies, revising items for clarity, comprehensibility, and accuracy, and seeking experts' opinions. Experts included three language testers, three language teachers, and three content specialists in medicine. The questionnaire was piloted for reliability. The reliability of the questionnaire was computed using Cronbach's alpha, which gave the value of .86, considered a very high reliability coefficient.
One of the researchers met medical students individually out of their classes and administered the questionnaire to them to complete if they agreed to. The language learners had enough time to fill it out, and their questions about the items of the questionnaire were answered. Data collection lasted for one month. Initially, 350 medical students agreed to complete the questionnaires, so they were given the questionnaires, and they were asked to return the completed questionnaires at their convenience. However, 50 students never returned the questionnaires, and another 36 questionnaires were partially completed. Therefore, we used only 264 questionnaires for final data analysis.
After gathering the data, they were analyzed using IBM SPSS Statistics (version 23). Data reduction techniques were used for data analysis. These techniques are used to group several variables into much smaller underlying factors. Some of the variables may measure the same underlying trait, or construct. Therefore, factor analysis is best suited for reducing a large number of variables into more manageable, underlying factors. Specifically, an exploratory factor analysis was run because it allowed us to summarize the variables into a small manageable set of factors (42) . We followed three steps for factor analysis of the data: computing correlation matrices, testing sampling adequacy, and reducing the variables.
Results
One hundred and thirty-five female, as well as 129 male, medical language learners in different fields of study in medicine participated in this study. The average age of the learners was 23.15.
To answer the research question formulated in this study, the following factor analytic procedures were used. We first computed the correlation matrices. The results of Bartlett test of sphericity (df = 351, P = 0.0001 < 0.05) showed that the items were correlated, supporting the validity of data for factor analysis. We then tested the sampling adequacy, using Kaiser-Meyer-Olkin (KMO) Measure of sampling adequacy. The results showed that KMO was above .06, indicating that the sample size was suitable for factor analysis. The results of Bartlett test of sphericity and KMO measure of sampling adequacy are shown in Table 1 .
After ensuring about the suitability of data for factor analysis, we finally used principle components analysis (PCA) to identify the factors. PCA was performed on 27 items of the questionnaire, revealing a positive relationship between the variables. Since the number of factors exceeded two, rotation was necessary to identify how the initially extracted factors differed from each other, and to provide a clear picture of the items loading on the factors. Principles component analysis and varimax rotation were used to extract factors. Kaiser Criterion and scree plot were used to decide on the number of factors. As can be seen in Table 2 , only six factors had Eigen values greater than 1 when Kaiser Criterion was used (43) . Analysis of scree plot (Figure 1 Table 2 shows information on the positive relationship between the variables and the number of extracted factors.
Using rotation, a six-factor solution for CBT was identified. Table 2 shows these six factors whose Eigen values exceed 1. To examine the relationship between factors and label them, loadings greater than 0.3 played an important role in labeling factors, and loadings less than 0.3 were disregarded because they were random (44) . As can be seen in Table 3 , all items had loadings greater than 0.3. Figure 1 also shows the presence of six possible factors for 27 items.
Factor 1 loaded highly on items 1, 2, 3, 4, and 14; factor 2 on items 7, 8, 10, 11, and 26; factor 3 on items 9, 15, 21, and 25; factor 4 on items 16, 17, 18, 19, and 22 ; factor 5 on items 6, 23, and 24; and factor 6 on items 12, 13, and 27. The variance explained by the above individual factors included 26.344% (factor 1), 7.796% (factor 2), 6.346% (factor 3), 5.436% (factor 4), 5.259% (factor 5), and 4.734% (factor 6).
These six factors accounted for 55.915 percent of the total variation, indicating that it is a useful extraction as it diminished 27 items to only six factors. Self-esteem and iden-tity were related to intrinsic factors, but cost-effectiveness was concerned with external factors. Transparency and organization, confidence and accuracy, and enhancement of computer-based knowledge and skills can be considered both intrinsic and extrinsic.
Discussion and Conclusion
This exploratory study was an attempt to identify the factors that may have an influence on CBT at Qazvin University of Medical Sciences. The results of the PCA revealed that six factors can affect CBT. These factors were predominantly intrinsic, suggesting that medical language learners would prefer CBT for their own sake. These findings are consistent with those of Jafari (45) , who argued that language learners do not necessarily prefer to take CBT for external factors.
Medical language learners seem to find respect and confidence from authorities' side in taking exams in a personal cabin with a computer device dedicated specifically to each of them. This possibly would raise their self-esteem and give them a sense of possessing a personal identity. This finding is consistent with that of previous studies (32, 46, 47) . Sivin-Kachala (48) found that students studying in a technology-rich environment achieved higher marks in all subject areas, gained a positive attitude towards learning, were able to generate new ideas, and built self-confidence. The findings of other studies have also indicated that participants prefer the computerized form of the test (48) (49) (50) (51) . Likewise, Horton and Lovitt (52) and Hallfors et al. (53) found that participants favored learning information from a computer and they were more positive about computers than papers. They can also use their computer knowledge in taking a test which would be accurate, transparent, and well-organized.
On-line tests seem to be more efficient (54) . Not only is automated grading of exam sheets faster, but also it is economically more beneficial than traditional grading (54) (55) (56) (57) (58) (59) . Using computers in teaching and learning cannot be accomplished without computer-based testing, since these two are closely connected (60) to the point that even in some universities, students take their exams at their own convenient time in the exam hall (4, 7, 13, 48) .
As the findings showed, CBT is cost beneficial. CBT, therefore, from a logistic point of view, can help save much more paper, lowering the costs (61) . Language teachers do not need to waste a large amount of paper to write down the items on and have them printed for students. Students can have the computer-based tests at their computers at schools and take them very neatly.
Based on the findings of the study, we argue that language teachers should invest in the internal desires of lan-4
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Intrinsically motivated test takers may take on-line tests more seriously, get all the items patiently, prepare themselves for tests more willingly, and reflect on testtaking processes more carefully. Viewed from this perspective, on-line tests can offer more positive washback compared to traditional paper-based tests (62), motivating language learners to involve in course contents and course objectives. Furthermore, when language learners are comfortable with on-line tests, as the results of the study showed, their affective filter is lowered, and they are psychologically more prepared to take such tests. Therefore, tests are no longer viewed as how much they have learned, but how learning has occurred.
Language teachers should bear in mind that computerdelivered tests appeal to language learners especially the present generation of language learners who are born growing up with computers and many other sophisticated technology types. They, therefore, should supply the learn-ers with more opportunities to take tests on line (63) . This may require language learners to use computer-mediated tests prepared by teachers in language classes. Quizzes, mid-term exams, and final-term exams can be given using computers.
Curriculum developers should include skills and strategies in textbooks to familiarize language learners with on-line testing. Since computer-based tests are much more recent developments, compared to traditional paper-and-pencil tests, language learners should know how to take them. Research shows that those language learners who possess computer literacy are much more successful in performance on computer-based tests (52, 64) . Therefore, the barriers to using computer-based testing, including inadequate test preparation and failure to grasp the unique requirements for implementing and maintaining computer tests, should be removed. In other words, some factors such as the design, development, administration, and user characteristics must be taken into consideration when computers are going to be used for testing. 
